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1.  Executive Summary 
 
The objective of this needs assessment for local roads and streets was to identify the needs of and 
resources available to local public agencies (LPAs) to construct and maintain their transportation 
infrastructure.  Components of the infrastructure considered in this study include roads and 
streets, bridges and culverts, and traffic safety features; supporting operational and 
administrative costs were also considered.   
 
The results of the study indicate that 
there is a significant shortfall in 
funding in all of these areas.  Table 
1.1 shows the increased funding 
necessary, over and above existing 
funding, for each of the main study 
areas.  The study includes two 
funding components.  The first 
component is the short-term funding 
to remediate the deficiencies of the 
current system.  This short-term 
funding would be used to address the backlog that has resulted from years of inadequate funding.  
The short-term funding could be distributed over a period of five to ten years; however, no 
provision for the impact of inflation is reflected in this value.  The second component is the long-
term need, which represents the annual funding shortfall.  The long-term shortfall is the 
difference between the funding required for annual maintenance and programmed reconstruction 
of the current system and the funding currently provided.  The long-term shortfall is expressed in 
current dollars, and does not reflect future inflation. 
 
Securing funding to meet the short-term and long-term needs will ensure that adequate resources 
are available to maintain and reconstruct the existing transportation infrastructure, and protect 
this investment.  The funding identified is based on actual costs and conditions in Indiana.  
Information from many sources was used to develop these estimates, including the Indiana 
Department of Transportation (INDOT) Highway and Street Inventory, County Highway 
Operational Reports, a condition survey of county roads, Federal Highway Administration 
(FHWA) reports and Indiana Local Technical Assistance Program (LTAP) publications.  
Funding estimates for roads and streets are based on the findings of a condition survey of over 
3,100 miles of paved county roads in eight counties.  The survey data, which was provided by an 
independent consultant in 2008, is extrapolated to estimate the pavement needs for all local 
agencies in the state.  Funding estimates for bridges are based on the National Bridge Inspection 
Standard (NBIS) bridge database.  Funding estimates for safety improvements are based on the 
survey of county roads (for widening and lane markings) and on previous LTAP research (for 
traffic signs). 
  
Table 1.1.  Transportation Infrastructure Funding 





Roads and Streets $3,504,000,000 $715,000,000 
Bridges and Culverts $1,169,000,000 $117,000,000 
Safety Improvements $706,000,000 $26,000,000 

























2.  Background and Introduction 
 
The purpose of this report is to provide current, accurate, and objective information on the 
condition of the local roads and streets, bridges and culverts, and selected safety features 
maintained by LPAs.  This condition assessment is then used identify the funding needed to 
address system deficiencies.  This report also identifies the funding needed to maintain the 
transportation system, as well as the current funding available.  Based on the needs and the 
resources available, recommendations are made as to the adequacy of the current funding.   
 
It is commonly believed by local transportation officials that there is inadequate funding to 
maintain the transportation infrastructure at an acceptable level.  Data to support this claim, 
however, can be difficult to obtain due to the size of the system itself (over 84,000 miles of local 
roads and streets) and the large number of agencies involved (over 650 local agencies 
responsible for local roads).  Each of these agencies has their own methods of managing these 
systems, ranging from state-of-the-art to informal.  Because there are no statewide reporting 
requirements, the data collected and how this data is used varies significantly depending on the 
agency.  This makes it difficult to collect data, draw conclusions and make recommendations 
about the local systems on a statewide basis.   
 
The Indiana LTAP Center has been asked to investigate and report on the current condition of 
the local transportation infrastructure on a statewide basis.  Early in 2000, the Indiana LTAP 
Advisory Board approved the original project.  A report documenting the findings of this project 
was published in 2001 (Indiana LTAP, 2001).  In 2008, the LTAP Advisory Board requested that 
LTAP revise the study to reflect current conditions and to assess the progress that LPAs have 
made towards improving the condition of the transportation infrastructure.  The Indiana LTAP 
Center is considered the appropriate agency to conduct this study because of their knowledge of 
local road and bridge conditions, their relationship with county and city engineers, and related 
work that the Center is involved.  This report is intended to identify the funding needs for all 










3.  Information and Inventory Data of Existing Infrastructure 
 
The first step in developing a program for infrastructure improvements is to develop an accurate 
inventory of the existing system.  Accurate road, bridge, and traffic information is essential for 
local government officials to make informed decisions.  Unfortunately, it can also be difficult 
information to obtain, especially when aggregating data from the local level, when each agency 
operates independently with its own inventory system.  
 
 
3.1.  Roads and Streets 
 
INDOT maintains a database for local roads; however, it is very difficult to maintain a current 
and accurate central database for all local roads in Indiana.  The only information that is 
regularly maintained is additions and deductions to each agency’s total road and/or street 
mileage, for purposes of funding distributions.  Even this information varies significantly from 
what the local agencies report on their Annual Operational Reports.  Data such as surface types, 
condition ratings, road and shoulder widths, and traffic volumes are often not included in the 
data or are out-of-date. Most of the local highway and street departments maintain some or all of 
the necessary information, but each agency collects and stores information in a different way.  
This results in a system in which agencies have data that is useful for their own purposes, but the 
data is difficult to combine with other agencies to create an accurate picture of road conditions 
statewide.   
 
For purposes of this report, road and street 
information was based on the INDOT road 
and street inventory and the Annual 
Operational Reports completed by all county 
highway agencies and the street departments 
of cities and towns with populations greater 
than 20,000.  Table 3.1 lists the mileage for 
counties, cities and towns per INDOT 
inventory (INDOT , 2007) and the surface 
type based on the County Operational Reports 
(Indiana State Board of Accounts, 2006/2007).   
 
 
3.2.  Bridges and Culverts 
 
Bridges are an integral part of the transportation infrastructure and in some ways are more 
critical than the roads themselves.  Closed and load restricted bridges are a road block for many 
vehicles.  Residences may be excluded from school buses routes, and farmers may be unable to 
get grain trucks to market due to weight restricted structures.  Narrow bridges pose a similar 
problem when their width restrictions prevent farm machinery from crossing.  
 
 
Table 3.1.  Local Road and Street Inventory 
Agency Mileage 
County Roads 
     Paved Roads 




City and Town Streets 18,133 miles 
Total 84,283 miles 
Note: The total shown does not equal the sum of the 







According to the National Bridge Inspection Standard (NBIS), a bridge is defined as a structure 
greater than 20 feet long that carries public traffic or other moving loads (National Archives and 
Records Administration, 2009).   The NBIS requires a complete bridge inspection every two 
years and provides a great deal of information on bridge conditions within Indiana and 
nationwide.  Within Indiana, most bridges are maintained by county highway departments.  
There are 12,836 bridges (70 percent) maintained by county agencies and 5,596 bridges (30 
percent) maintained by INDOT.  While the number of bridges on the county system is much 
higher, they are typically smaller structures than those found on the state system.  A better 
measure of responsibility is the total amount of deck area on each system.  By that measure, 
INDOT maintains 48.44 million square feet of bridge deck area (63 percent), while the county 
agencies maintain 28.04 million square feet (37 percent).  The average county bridge is 25 feet 
wide and 74 feet long, while the average state bridge is 42 feet wide and 187 feet long.   
 
As mentioned above, bridges are 
defined as structures with span 
lengths of at least 20 feet.  Therefore, 
structures with span lengths less than 
20 feet are not included in the NBIS 
data.  NBIS data does not reflect 
many thousands of small diameter 
pipes, box culverts, and bridges as 
long as 19 feet 11 inches.  Although 
these structures are much less 
expensive to design and install than 
regular bridges, the large number of 
these structures produces a burden on agencies that must be considered.  Although the specific 
number and exact cost of culverts is difficult to estimate due to the lack of reliable county 
inventories, reasonable estimates were developed based on detailed reports from Floyd and 
Fountain Counties.  Culvert sizes range from an 8 inch diameter pipe to a bridge as long as 19 
feet 11 inches.  To increase the accuracy of cost estimates, culverts in this report have been 
divided into two classes.  Class 1 includes structures with less than 12 square feet opening area 
(4 feet diameter), Class 2 includes structures with greater than 12 square feet opening area.  
Table 3.2 provides inventory information on bridges and culverts maintained by Indiana 
counties.   
 
 
3.3.  Traffic and Safety 
 
It is beyond the scope of this study to inventory all road related safety features, but signage, 
pavement markings, and adequate lane width are considered among the most critical safety 
features of any road.  An estimate for upgrading signs to current minimum standards was based 
on the findings of a recent study (Indiana LTAP, 2006).  Lane width and the presence of 
pavement markings were recorded as part of the road condition survey.   
 
Table 3.2.  Bridge and Culvert Inventory 
Agency Number 
County Bridges 
     Greater than 125 feet  
     Less than 125 feet  






     Class 1-Pipes less than 12 square feet 
     Class 2-Pipes greater than 12 square feet 










A 1962 Engineering Bulletin published by Highway Extension and Research Project for Indiana 
Counties and Cities (HERPICC, the predecessor of Indiana LTAP) that was authored by Prof. 
Harold Michael concluded, “A major cause of accidents on county roads in Indiana is the narrow 
roadway and/or shoulders and the absence of centerlines.  It is recommended that county 
highway programs of roadway and shoulder widening of major county roads be developed and 
aggressively pursued and that centerlines be placed on all arterial hard surface roads (HERPICC, 
1962).”   
 
Little has been done in the last forty-seven years to implement these recommended 
improvements.  Part of the reason for the narrow lanes and small shoulders is the lack of 
adequate right of way to make such improvements.  Right of way information is difficult to 
obtain, even for a specific location, so an accurate statewide inventory is nearly impossible.  The 
best estimate that can be made is based on the information in the state road and street database 
maintained by INDOT.  An analysis of this data was reported in the original 2001 report (Indiana 
LTAP, 2001) and indicates that nearly 40 percent of the county road right of way is less than 40 
feet required by Indiana law for new county roads per IC 8-20-1-15, which states “A county 
highway right of way may not be laid out that is less than twenty (20) feet on each side of the 
centerline, exclusive of additional width required for cuts, fills, drainage, utilities, and public 
safety” (Indiana Code, 2008). It is reasonable to assume that the county owned right of way has 
not changed substantially since the 2001 analysis. 
 
Based on the results of the road condition survey performed in 2008, over 50 percent of the 
county roads surveyed have widths less than 18 feet, which according to AASHTO standards is 
the absolute minimum width for county roads (AASHTO, 2004).  Many roads with more than 
minimum traffic volumes or design speeds require widths up to 24 feet according to AASHTO 
standards, which is a very uncommon width for county roads in Indiana.  
 
The road condition survey also recorded the presence of, or lack of, pavement markings.  Since 
the 2001 report, the Manual on Uniform Traffic Control Devices (MUTCD) has been revised 
(FHWA, 2003).  The new MUTCD requires or recommends that roads have edgeline and/or 
centerline markings based on traffic volumes and road widths; however, accurate and current 
traffic volume data is not available for county roads.  The road condition survey indicated that 88 
percent of paved county roads do not have edgeline markings and 72 percent of the paved county 
roads did not have centerline markings, so it is likely that a significant number of roads may be 
affected by the MUTCD guidelines.  There is increased safety in using pavement markings, 
whether or not they are required by the MUTCD, as was suggested by Prof. Michael over 45 
years ago (HERPICC, 1962) and confirmed by current recommendations (National Cooperative 
Highway Research Program (NCHRP), 2004).  Therefore, funding estimates to increase the use 
of pavement markings are included in later sections of this report as a means of increasing traffic 









3.3.1. Traffic Volume 
 
Traffic information is very difficult to estimate on a statewide basis because of the lack of 
complete traffic counts for county roads.  Information on traffic volume on county roads varies 
from county to county, from very complete and up-to-date to nonexistent.  A HERPICC study 
conducted in 1965 estimated annual travel on county roads at 5 billion annual vehicle miles 
traveled (AVMT), 20 percent of the statewide total of 25 billion AVMT (HERPICC, 1965).  
More recent estimates provided by FHWA (Drumm, 2009) indicate that vehicle miles of travel 
have increased substantially, and local roads continue to play an important function in statewide 
mobility.  From 2003 to 2006, approximately 46 percent of the statewide travel was served by 
local roads, including county, city and town roads.  This 46 percent represents a significant share 
of all travel, highlighting the important role of local roads.  The AVMT on county roads is 
estimated to be 19 billion miles, and the AVMT on city and town roads is estimated to be 15 
billion miles, contributing to the total AVMT on all roads in Indiana of 74.3 billion miles. 
 
3.3.2.  Traffic Safety 
 
According to information provided by FHWA (Drumm, 2009), the injury crash rate on local 
roads in Indiana is more than twice the injury crash rate on state roads (including interstates and 
all state maintained roads), and 46 percent of the fatal crashes occurred on local roads.  Local 
roads have fewer safety features and higher crash rates, resulting in fatalities, injuries and 
property damage.  In spite of the larger volume of travel occurring on state routes, crash reports 
for the four year average from 2003 to 2006 (the most recent data available) show that 59 percent 
of the total crashes in Indiana occurred on locally maintained roads.  Not only are there more 
crashes on local roads, but the percentage of total crashes occurring on locally maintained roads 
has increased from 55 percent in 1998 (Indiana LTAP, 2001) to 59 percent from 2003 to 2006.   
 
Complete data regarding the percent of fatalities on local roads is not available for adjacent 
states, however, selected comparisons are possible.  Indiana, with 46 percent of fatal crashes on 
local roads, has a slightly higher percent of fatal crashes on local roads than Illinois, where 41 
percent of fatal crashes were on local roads (Illinois Department of Transportation, 2008).  Both 
Kentucky, with 14 percent (Kentucky Transportation Center, 2008), and Minnesota, with 16 
percent (Minnesota Department of Public Safety, 2008), have a much lower percentage of fatal 
crashes on local roads relative to all roads.  In Michigan, data is based on the number of 
fatalities, rather than the number of fatal crashes, and 58 percent of the fatalities were on local 
roads (Michigan Office of Highway Safety Planning, 2008); this is higher than the 45 percent of 
fatalities on local roads in Indiana.  In Indiana, Minnesota and Illinois, the percent of fatalities on 
local roads is within 2 percent of the percent of fatal crashes on local roads, indicative of the 






4.  Condition Assessment of Existing Infrastructure 
 
The local transportation infrastructure addressed in this report includes roads, bridges and 
culverts, and traffic safety features on the roads owned and maintained by Indiana counties, 
cities, and towns.  Road condition assessment is based on data from a survey of  paved roads in 
an eight county sample. These findings are extrapolated to provide an estimate of existing 
conditions on local roads in the state.  Bridge condition assessment is based on the bridge 
inventory database for all bridges in the state over 20 feet.  The condition of traffic safety 
features is based on previous research for traffic signs, and on data from the survey of eight 
counties for pavement markings and pavement width.   
 
 
4.1.  Survey of Pavement Condition of County Roads 
 
The pavement condition assessment is an update to a survey of county roads originally 
conducted in 2001.  There are almost 50,000 miles of paved roads in Indiana that are maintained 
by counties, making it impractical to collect data on the entire network.  To estimate conditions 
on the local road network, a representative sample of eight counties was identified, and complete 
data on the paved roads in these eight counties was collected and extrapolated to the entire state.   
 
The eight counties included in the pavement assessment are:  Adams, Fayette, Floyd, Fountain, 
Hamilton, Lawrence, Pike and White.  As illustrated in Figure 4.1 and Table 4.1, these eight 
counties were chosen in 2001 to provide a representative sample of all Indiana counties based on 
population, weather and environmental conditions, terrain, and local funding considerations.  
 
Mandli Communications, Inc., headquartered in Madison, Wisconsin, was contracted to provide 
the pavement condition survey for the eight county sample.  The same roads that were surveyed 
in 2001 were included in the 2008 survey.  If a road surveyed in 2001 was turned over to a city, 
it was retained in the sample.  The sample does not include roads that are currently paved but 
were not paved in 2001.  Using the baseline data set from 2001 provides the opportunity for a 
comparison of road conditions in 2001 vs. 2008 and provides a reasonable data set to represent 



















  Table 4.1.  County Data for Sample Counties 
County Quadrant Population Mileage1 
2000 20062 Total mileage Percent paved 
Hamilton NE 108,936 250,979 678 100% 
Floyd SE 64,404 72,570 322 100%  
Lawrence SW 42,636 46,413 670 99% 
Adams NE 31,095 33,719 697 72% 
Fayette SE 26,015 24,648 380 83% 
White NW 23,645 24,396 922 62% 
Fountain NW 17,808 17,486 667 40% 
Pike SW 12,509 12,855 549 37% 
1 Total mileage (INDOT, 2007), percent paved (Indiana LTAP, 2001), (Indiana State Board of Accounts, 2006/2007) 
2 2001 population (Indiana LTAP, 2001), 2006 population (US Census Bureau, 2008).  
 
 
The survey vehicle used for the assessment is shown in Figure 4.2 and is among the most 
sophisticated working in the industry today; an experienced crew was used to conduct the 
survey.  Advantages of contracting this work included results that were consistent from county to 
county, since the same team was used throughout the state, and complete objectivity, because the 
contractor had no prejudice as to the results.  The survey results are objective, consistent, and up-
to-date.   
 
Information collected during the survey included verification of section length, as well as road 
width, presence of pavement markings, PASER condition rating, and calculated road roughness 
according to the International Roughness Index (IRI).  The PASER condition rating system 
provides a numerical rating on a scale of 1 (totally failed) to 10 (excellent) of the road surface 
(Walker et al, 2002).  Ratings guides, including photographs and descriptions of each condition 
level, are available for the inspector to use as a guide.  Illustrated examples of PASER ratings are 
shown in Appendix B.  State routes are evaluated using a different, but similar system called the 
Pavement Condition Rating (PCR), which is on a scale up to 100, with 100 as the best possible 
road and anything less than 70 considered poor.   
 
The IRI is a standard measure of the smoothness of the road surface and is calculated based on 
the measured road profile.  The IRI was developed to provide an international and objective 
measure of road smoothness, and is recognized as a standard by the World Bank.  The IRI is not 
a subjective evaluation of the inspector.  A new pavement would be expected to have an IRI 
value of 60 inches/mile or 70 inches/mile (Sinha et al, 2005).  IRI values less than 100 
inches/mile generally reflect pavement in excellent condition, and IRI values over 200 
inches/mile typically reflect distressed pavement in poor condition.  The IRI data was collected 







Instrumented Van Collects Pavement and Road 
Data 
 
Dynatest Mark IV Road Profiler Collects Data 
for IRI 
Figure 4.2.  Survey Vehicle Used to Collect Pavement Data
 
 
Summary results of the road condition survey
shown in Table 4.2 (condition ratings) and 
(used by INDOT), the PASER scale (used on county roads), and the IRI roughness scale are 
shown in Table 4.4. More detailed information about the road condition survey results for the 












GIS Based System Correlates Data Collected 
with Exact Road Location 
 
, as well as information about INDOT roads,
Table 4.3 (IRI).  Categories based on the PCR scale 









Table 4.2.  Summary of Road Condition Rating Results 
Agency Results 
County Roads (PASER) Average 
(10 = excellent) 
Percent of Miles with  
PASER 4 or less  
     2001 5.5 28% 
     2008 4.5 51% 
INDOT (PCR) Average (PCR) 
(100 = excellent) 
Percent of Miles with  
PCR less than 50 
     2001 91 20% 
     2008 94 0% 
 
 
Table 4.3.  Summary of Road Condition Roughness Results 
Agency Average 
IRI in inches/mile 
(under 100 = excellent) 
 Percent of miles  
IRI  > 125 inches/mile 
(IRI 125 is breakpoint for smooth) 
County Roads   
     2001 203 86% 
     2008 199 77% 
INDOT   
     2001 107 21% 
     2008 95 19% 
 
 
Table 4.4  Road Assessment Metrics 
a. Condition Rating Scales  b. IRI Roughness Scale 
         
 PCR  
(Used by INDOT) 
 PASER  
(County Roads) 
  Inches/mile Category1 
 
    60 to 100 Excellent  
 Value Category  Value Category   100 to 150 Good  
 90-100 Excellent  10 Excellent   150 to 200 Fair  
 80-90 Good  9 Excellent   Over 200 Poor  
 70-80 Fair  8 Very Good      
 Below 70 Poor  7 Good     
    6 Good    
    5 Fair (maintenance recommended)    
    4 Fair (improvement recommended)   1 Categories for IRI used in 
2001 report per INDOT (LTAP, 
2001).  
 
    3 Poor    
    2 Very Poor    
    1 Failed    











Condition Rating (PASER) IRI Roughness (inches/mile) 
Average 
 
PASER <= 4 




IRI > 200 
> 200 = Poor 
Mileage  Percent of 
miles 
Mileage  Percent of 
miles  
Adams 411 5.7 28 7% 172 116 28% 
Fayette 269 3.5 207 77% 257 252 93% 
Floyd 258 4.7 130 50% 182 70 27% 
Fountain 256 4.1 152 59% 190 102 40% 
Hamilton 693 5.5 213 31% 141 78 11% 
Lawrence 570 3.3 470 83% 258 457 80% 
Pike 147 4.2 82 56% 209 58 39% 




3,132 4.5 1,589 51% 199 1,430 46% 
Note:  The total does not always equal the sum of the county data shown due to rounding. 
 
As shown in Table 4.5, the average PASER condition rating for county roads was 4.5, or Fair 
condition.  The average IRI roughness was 199 inches/mile, also Fair, very close to the threshold 
of poor.  Approximately 77 percent of county roads have an IRI greater than 125 inches/mile, in 
the 2001 survey this was used as the breakpoint between “smooth” and “rough” pavements, 
according to industry literature at the time.  By comparison, 19 percent of state routes would be 
considered “rough” by this measure.  Current industry guidelines indicate higher IRI thresholds 
for county roads, as discussed in the following section.   
 
4.1.1.  IRI for County Roads 
 
According to Table 4.3, the average roughness of county roads improved from 2001 to 2008.  
However, inspection of Table 4.4 indicates that the IRI value differs dramatically from county to 
county.  The average values provided in this report are weighted averages, and the average IRI 
value is significantly affected by Hamilton County, which has the lowest IRI value of the 
counties surveyed (141 inches/mile), and more mileage than any other county surveyed (693 
miles).  These two factors had a dramatic impact on the weighted average for the state.  The 
weighted average IRI for the sample without Hamilton County is 215 inches/mile. 
 
The acceptable IRI value varies depending on the road characteristics, including the designation 
(e.g., interstate, National Highway System (NHS), or non-NHS) and the volume of vehicles 
using the road.  Although there are no widely established standards for IRI values for county 
roads, Table 4.6 provides IRI guidelines by Road Type (Pennsylvania Department of 
Transportation, 2006).  IRI designations shown in columns C and D may be appropriate for 












A B C D 
Interstate Routes NHS Non-
Interstate Routes 
Non-NHS Routes 
with ADT >= 2,0001 
Non-NHS Routes 
with ADT < 2,0001 
< 60 Excellent 
( <  60 ) 
Excellent 
( < 60 ) Excellent 
(<= 94) Excellent 
(<= 119) 
60-94 Good 
( 60 – 94 ) Good 
( 60 - 119 ) 95 – 119 
 
Fair 
( 95 – 150 ) 
Good 
(95 - 144) 120 – 144 
 
Fair 
( 120- 170 ) 
Good 
(120 - 170) 
145 – 150 
 
Fair 
(145 - 194) 
151 – 170 
 
Poor 
( >= 151 ) 
171 – 194 
 
Poor 
( >= 171) 
Fair 
(171-220) 195 – 220 
 Poor 
(>= 195) > 220  Poor (>= 220) 
   
     1 ADT:  Average daily traffic.  
 
 
of more than 2,000 vehicles per day and an IRI of 195 inches/mile, or roads with fewer than 
2,000 vehicles per day and an IRI of 220 inches/mile, would be considered poor.  Consultation 
with INDOT pavement management engineers yielded a recommendation that an IRI threshold 
of 200 inches/mile be used to identify county roads that should be improved through resurfacing, 
rehabilitation, or reconstruction.  Using this threshold of 200 inches/mile as a maximum 
acceptable value, 46 percent of the county roads surveyed should be improved.   
 
There are many advantages of having smoother roads besides a smoother drive.  Rough 
pavement negatively affects safety, fuel efficiency, and vehicle wear and tear, as well as 
pavement durability (FHWA, Pavement Smoothness Methodologies).  Driving on smoother roads 
can save drivers hundreds of dollars a year in fuel and vehicle maintenance costs.  The increase 
in vehicle operation costs (VOC) associated with increased road roughness for various vehicle 













Figure 4.4.  Comparison of Deficient Bridges in Indiana and Adjacent States 
 
 
Table 4.7 provides additional information on county bridges in Indiana, as well as some 
information on state bridges as a comparison.  According to the table, 25 percent of the county 
bridges are classified as either SD or FO, while 12 percent have sufficiency ratings less than 50.  
Thirteen percent of county bridges are posted for load, and 75 percent of the posted bridges are 
posted for loads less than 15 tons.  This means that more than 9 percent of all county bridges 
cannot be crossed by school buses.  Twenty-five percent of county bridges are older than 50 
years; and some of these bridges are designated historic structures.  Approximately 99 percent of 
all historic bridges in Indiana are maintained by local agencies.   
 
 
Table 4.7.  State and County Bridge Conditions 










Percent of State 
Bridges 
Sufficiency Ratings < 50 1,571 12% 148 3% 
SD/FO 3,152 25% 860 15% 
Posted 1,622 13% 36 1% 
Historical Bridges 120 1% N/A N/A 
Greater than 50 yrs old 3,148 25% 390 7% 
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One method for bridge replacement is to determine the frequency at which bridges should be 
replaced (the bridge life), then replace a corresponding number of bridges each year (equal to the 
inverse of the bridge life times the total number of bridges).  For example, if the normal life of a 
bridge is 70 years, then 1/70, or 1.4%, of the bridge inventory should be replaced every year.  An 
average bridge life span of 70 years was reported in a 2005 report done by Indiana LTAP 
(Indiana LTAP, 2005) and was used in a Joint Transportation Research Program (JTRP) study 
(Sinha et al, 2005).  It is an appropriate value with the assumption that the bridge will undergo 
one major rehabilitation in its lifetime.  The average age of the existing bridges included in the 
“eligible for replacement” list is 75 years, but there is no way of knowing how many of these 
bridges have been on the list for several years.  Figure 4.5 shows that in 2007 only seven 
counties in Indiana were on pace with the bridge program proposed above.  These seven counties 
have less than 1.4% of their bridge inventory on the replacement list, which is consistent with the 
proposed bridge program.   
 
 
4.3.  Traffic Safety 
 
Traffic safety on local roads encompasses a number of factors.  This report assesses traffic signs 
on all local roads, and pavement markings and pavement width on county roads.  This report also 
provides an overview of safety on local roads in Indiana.   
 
4.3.1.  Traffic Signs on Local Roads 
 
Visible and appropriate traffic signs provide information to drivers and contribute to 
transportation safety.  The Manual on Uniform Traffic Control Devices (MUTCD) provides 
guidance on the use of traffic signs.  As stated in Section 2A.01 of The Manual on Uniform 
Traffic Control Devices (MUTCD), “The functions of signs are to provide regulations, warnings, 
and guidance information for road users” (FHWA, 2003).  
 
To remain effective, signs must accurately display their intended information without ambiguity.  
A major factor in the legibility of a sign is the retroreflectivity characteristics. The level of 
retroreflectivity becomes even more important when considering the aging population of the 
United States.  As Americans get older, several changes occur in their visual capabilities which 
directly impact the driving task.  These changes include reduced visual acuity, reduced visual 
contrast sensitivity, increased susceptibility to glare and slower glare recovery, reduced 
sensitivity to changes in angular size and motion, poorer visual pattern perception and 
visualization of missing information, less efficient visual search, and reduced area of visual 
attention (Potts et al, 2004). 
 
Section 2A.08 of the MUTCD states that, “Regulatory, warning, and guide signs shall be 
retroreflective or illuminated to show the same shape and similar color by both day and night, 
unless specifically stated otherwise in the text discussion in this Manual of a particular sign or 










Although a sign inventory was not conducted as part of this needs assessment, recommendations 
for local needs are included in this report based on the findings and recommendations of a recent 
study on sign retroreflectivity that was conducted to evaluate the condition of existing signs on 
local roads, including counties, cities and towns (Indiana LTAP, 2006).  Evaluation of sign  
  
 






condition was based on both a visual assessment and a quantitative measure of retroreflectivity.  
Signs in poor condition, which may include faded paint, low contrast between the background 
and words or symbol, or low retroreflectivity, result in reduced visibility and may compromise 




a)  Faded Sign on Indiana County Road b) Faded sign on Indiana County Road 
  
c) New Sign during Daytime has 
Increased Visibility and Safety 
d) New Sign at Night has Increased 
Visibility and Safety 
Figure 4.6.  Illustration of Sign Visibility on Local Roads in Indiana  
 
 
The sign retroreflectivity study provided an estimate of the density of signs per mile and the 
density of failed signs per mile.  These values, combined with the current mileage for local 
agencies (provided by INDOT) were used to estimate the number of signs and the number of 
failed signs that need to be replaced, as shown in Table 4.8.  Multiplying the density of failed 
signs by the current number of miles in the counties, cities and towns, it was estimated that over 







Table 4.8.  Results of Survey of Local Traffic Signs 












Number of Signs 
Requiring 
Replacement 
County 3.2 1.1 66,150 211,680 72,765 
City and Towns 26.0 9.5 18,133 471,458 172,264 
Total    683,138 245,029 
 
 
4.3.2.  Pavement Markings on County Roads 
 
Pavement markings include both edgeline marking and centerline marking.  Edgeline marking 
delineates the edge of the pavement, and is recommended as a countermeasure to reduce the 
incidence of run-off-the-road crashes (NCHRP, 2004).  Centerline marking provides delineation 
from opposing traffic, and is recommended as a counter measure to reduce the incidence of 
crossover and sideswipe crashes (NCHRP, 2004).  The survey of eight counties in Indiana 
indicated that approximately 88 percent of paved roads do not have edgeline marking, and 
approximately 72 percent of paved roads do not have centerline marking, based on a weighted 
average as shown in Table 4.9.   
 
 
Table 4.9.  Results of Survey of Pavement Markings 
County Number of Paved 
Miles Surveyed 
No Edgeline Marking No Centerline 
Number of 
Miles 
Percent Number of 
Miles 
Percent 
Adams 411 402 98% 381 93% 
Fayette 269 269 100% 263 98% 
Floyd 258 221 86% 54 21% 
Fountain 256 212 83% 212 83% 
Hamilton 693 509 73% 260 37% 
Lawrence 570 563 99% 544 96% 
Pike 147 144 98% 144 98% 
White 528 435 82% 390 74% 
Total 3132 2,754 88% 2,248 72% 
 
 
The safety benefits associated with the addition of an edgeline and centerline are based on 
research that analyzes the reduction in crashes after improvements are made.  The addition of 






approximately 20 percent.  The addition of centerline marking has been reported to reduce the 
likelihood of targeted crashes by approximately 30 percent (Gan et al, 2005).   
 
4.3.3.  Pavement Width on County Roads in Indiana 
 
Adequate pavement width is an important road characteristic that contributes to safety by 
separating vehicles travelling in opposite directions.  The survey of eight counties in Indiana 
indicated that approximately 53 percent of paved roads are less than 18 feet wide, based on a 
weighted average.  The results for each county are shown in Table 4.10. 
 
 
Table 4.10.  Results of Survey of Road Width 
County Number of Paved 
Miles Surveyed 




Adams 411 207 50% 
Fayette 269 202 75% 
Floyd 258 82 32% 
Fountain 256 160 63% 
Hamilton 693 238 34% 
Lawrence 570 479 84% 
Pike 147 122 83% 
White 528 165 31% 
Total 3,132 1654 53% 
 
 
Widening the road can provide safety benefits. Widening the road from 16 feet to 18 feet 
provides an additional 1 foot for each side, and may be expected to result in a reduction in head-
on, sideswipe and run-off-the-road crashes.  Increasing the road by 2 feet would be expected to 
result in 12 percent fewer crashes (Gan et al, 2005).  
 
4.3.4.  Safety Statistics in Indiana 
 
FHWA tabulates safety data for Indiana counties (Drumm, 2009).  Safety data for the eight 
county sample used in this study is shown in Table 4.11.  These summary statistics are based on 
data from 2003 to 2006, and represent an average for these four years.  Based on examination of 
the range of rankings for the fatality rate, injury rate and combined fatality and injury rate, the 
eight county sample appears to adequately represent the range of counties in the state, with 
rankings ranging from 2 to 87, and averages ranging from 42 to 47 for the 92 counties in Indiana.   
 
Safety statistics for the State of Indiana are shown in Table 4.12.  Both the injury rate (row f) and 
the fatality rate (row i) are higher for local roads, as compared to state roads.  The injury rate for 








































Pike 12,870 0.29 2 33.77 7 5.33 2 
White 24,620 1.17 39 55.52 22 27.67 22 
Hamilton 235,687 0.65 9 81.84 52 37.67 35 
Fountain 17,539 1.74 75 61.35 29 44.33 45 
Fayette 24,845 1.16 37 82.99 54 48.33 50 
Lawrence 46,307 1.07 31 124.34 74 59.67 59 
Adams 33,725 2.29 87 76.77 47 60.33 61 
Floyd 71,817 1.43 57 154.60 87 77.00 86 
Low 12,870 0.29 2 33.77 7 5.33 2 
Average 58,426 1.23 42 83.90 47 45.04 45 
High 235,687 2.29 87 154.60 87 77.00 86 
1 Local roads include all roads not on the state system. 
2 MVMT = million vehicle miles traveled. 
3 Rank based on 92 counties in state.  A rank closer to 1 indicates lower crash rates or safer roads.  A rank closer to 
92 indicates higher crash rates or less safe roads. 
 
 
Table 4.12.  Safety Statistics for Indiana 
 Local Roads1 State Roads All Roads 
a) Total Crashes2 114,830 (59%) 60,139 (31%) 194,708 
b) Property Damage Only (PDO) 
Crashes 
89,500 (58%) 46,297 (30%) 154,046 
c) Injury crashes 24,953 (63%) 13,401 (34%) 39,840 
d) Fatal Crashes 337 (46%) 441 (54%) 822 
e) Injuries 36,278 19,882 56,160 
f) Injury Rate per 100 MVMT3 116.57 50.73 81.14 
g) Injury Rate per 100,000 People N/A N/A 965.17 
h) Fatalities 408 491 899 
i) Fatality Rate per 100 MVMT2 1.23 1.21 1.22 
j) Fatality Rate per 100,000 
People 
N/A N/A 14.48 
k) Percent Travel by Road Type 46.2% 53.8% 100% 
1 Local roads include all roads not on the state system. 
2 The total crashes on all roads does not equal the number of crashes on local roads plus the number of crashes on 
state roads because some crash locations  are unknown or not specified.  






twice the injury rate for state roads, 50.7 injuries per 100 MVMT.  The percent of travel served 
by the local roads vs. state roads varies by county, and on average 46 percent of all vehicle miles  
travelled (VMT) are served by local roads.  Statistics related to VMT on state maintained 
facilities are dramatically affected by the number of interstate miles in the county; this should be 
kept in mind when comparing the statistics of local and state roads.  Over 59 percent of all 
crashes are on local roads, even though only 46 percent of all travel is on local roads.  This 
disparity illustrates that there is a lot of room for improving the safety of local roads. 
 
This report estimates the costs for road widening, pavement marking and replacement of failed 
signs, programmatic improvements that have been proven to enhance road safety.  This report 
does not quantify the need or associated cost for improvements at high crash locations (HCLs) or 
additional programmatic improvements, although these strategies are recommended for local 
agencies.   
 
Improvements in response to HCLs and additional programmatic improvements are appropriate, 
but will vary for different counties in the state.  This is illustrated by Table 4.13, which provides 
crash data for the eight county sample.  The data shown is for all crashes and for all jurisdictions 
in the county, and includes crashes on state-maintained roads, as well as county, city and town 
roads.  Examination of the data in Table 4.13 illustrates that the nature of crashes varies 
substantially from county to county.  For example, Hamilton and Floyd Counties, both suburban 
counties, have a majority of crashes identified as urban and have a higher percent of crashes at 
intersections than more rural counties, such as Pike, White and Fountain, where collisions with 
deer, trees and utility poles are more prevalent.  The specific programmatic improvements that 
will have the greatest impact on improving safety will vary substantially from county to county.  







Table 4.13.  Crash Data for Eight County Sample  
Crash 
Characteristic1 
Adams Fayette Floyd Fountain Hamilton Lawrence Pike White 
Urban 59.2%  63.8% 73.8% 36.0% 81.5% 50.2% 13.5% 35.3% 
Rural 40.1% 36.0% 25.5% 64.0% 18.3% 49.7% 81.6% 64.3% 
Driver Age         
     16 to 20 20.3% 17.1% 19.2% 21.3% 17.3% 22.2% 24.2% 17.4% 
     >= 70 8.5% 8.0% 5.6% 5.9% 4.0% 6.7% 4.2% 6.5% 
Intersections 30.1% 30.0% 30.5% 19.2% 41.4% 31.7% 18.2% 24.5% 
Surface         
     Ice, snow  
     or slush 13.4% 9.2% 4.0% 12.8% 7.5% 6.6% 8.9% 12.5% 
     Wet 14.6% 17.5% 18.8% 13.9% 17.1% 18.7% 14.6% 16.9% 
Collision with 
Object          
     Deer 10.8% 11.0% 4.8% 19.9% 3.1% 7.4% 12.3% 19.5% 
     Tree 2.1% 2.8% 2.4%  5.8% 2.0% 5.9% 6.9% 1.2% 
     Utility Pole 4.1% 4.1% 2.1% 4.2% 1.6% 3.6% 5.8% 4.0% 
Curves 5.8% 9.8% 12.7% 12.9% 8.6% 18.6% 22.5% 9.0% 
Overturn/ 










14.2 18.5 22.6 11.4 11.5 12.5 1.6 7.3 







5.  Funding Needs and Capabilities 
 
The funding assessment includes two components.  The first is the funding needed to address 
current system deficiencies.  This funding component is referred to as the short-term funding and 
reflects the immediate need to address the backlog caused by historic funding shortfalls.  This 
short-term funding includes the funding needed to improve deficient bridges and pavement, as 
well as safety improvements related to deficient signs, pavement markings and inadequate road 
width.  The short-term funding need has been calculated as a lump sum, although it might be 
desirable to spread this expense over a period of five to ten years.  The short-term funding is 
expressed in current dollars, and if the expense is spread out over a period of years then it should 
be adjusted to reflect inflation.  The second funding component is the annual funding required to 
maintain the infrastructure on the proposed maintenance and rehabilitation schedule.  This 
component is long-term, reflecting the need for on-going maintenance and reconstruction.  The 
annual funding is expressed in current dollars and does not reflect the impact of inflation.  The 
annual funding component assumes that the infrastructure is in reasonable condition; the cost of 
bringing the current infrastructure up to reasonable condition is reflected in the short-term 
funding component.   
   
The funding needs are conservative because they reflect the needs of the existing transportation 
system, but do not include any expansion of the existing transportation system.  Expansion 
occurs in both urban and rural areas.  In rural areas, expansion most often takes the form of 
converting aggregate-surface roads to paved roads.  In urban areas, the expansion is in the form 
of new roads and added travel lanes to existing roads.   
  
 
5.1.  Available Funding Sources 
 
The sources of available funding vary for roads and bridges, as discussed below. 
 
There are two major funds to maintain local transportation facilities in Indiana, these funds are 
derived from the state excise tax and taxes on gasoline and special fuels and other fees.  These 
funds are referred to as the Motor Vehicle Highway (MVH) and Local Road and Street (LRS) 
distributions, and are received monthly by the LPAs from the Auditor of State’s office.  The 
distribution of these funds is based on formulae that consider road mileage, population, and the 
number of vehicle registrations (in some cases only passenger vehicles, in other cases total 
vehicle registrations).  Figure 5.1 provides a flowchart outlining transportation funding in 




























































commitment which ended in 2007.  The Major Moves program provided a total of $150 million 
dollars that was distributed among the counties, cities and towns of Indiana; Major Moves 
money was provided in addition to the MVH and LRS funds.   
 
5.1.1.  Motor Vehicle Highway Funds 
 
The MVH fund is the primary funding source for county highway, city and town street 
departments.  MVH funds may be used for all legal expenses of the agency, including 
administrative and operational expenses, road maintenance and construction, equipment 
maintenance and replacement, snow and ice control, fuel, and other supplies.  Summaries of the 
revenues, expenses, and distributions from the MVH fund over the last ten years are shown in 
Tables 5.1, 5.2, and 5.3. 
 
 
Table 5.1.  MVH Fund Revenues, Last Ten Years 
State 
FY Fuel Taxes 
Vehicle 
Taxes & Fees Other 
Total 
Gross Receipts Refunds
 Net Receipts 
07 - 08 $531,575,289 $226,541,016 $17,313,838 $775,430,143 $48,899,995 $726,530,148 
06 - 07 $507,920,635 $230,656,214 $17,272,001 $755,848,850 $35,684,838 $720,164,012 
05 – 06 $529,605,814 $219,207,960 $18,636,083 $767,449,858 $48,983,670 $718,466,188 
04 – 05 $521,194,072 $228,413,257 $21,929,315 $771,536,644 $47,044,966 $724,491,678 
03 – 04 $510,761,667 $224,239,001 $22,030,049 $757,030,717 $43,318,433 $713,712,284 
02 – 03 $500,180,079 $209,894,124 $18,298,382 $728,372,586 $44,470,315 $683,902,271 
01 – 02 $494,258,076 $220,098,244 $18,499,595 $732,855,916 $39,146,134 $693,709,782 
00 – 01 $489,580,782 $189,286,939 $12,112,033 $690,979,754 $33,777,516 $657,202,238 
99 - 00 $498,167,131 $215,841,674 $12,598,610 $726,607,415 $34,615,976 $691,991,439 































































































































































































































































































































































































































































































































































































































































































































































































































































  Table 5.3.  MVH Fund Distributions, Last Ten Years 
State FY INDOT Counties Cities & Towns Total 
07 - 08 $297,902,590  $198,158,936 $93,243,187 $589,304,713 
06 – 07 $301,104,992 $196,481,542 $92,466,101 $590,052,636 
05 – 06 $309,798,897 $204,101,552 $96,056,714 $609,957,163 
04 – 05 $316,217,254 $209,287,281 $98,501,895 $624,006,430 
03 – 04 $281,420,767 $228,620,789 $110,095,164 $620,136,720 
02 – 03 $241,259,413 $218,455,088 $105,172,477 $564,886,978 
01 – 02 $307,965,329 $182,543,810 $86,014,010 $576,523,149 
00 – 01 $288,688,588 $172,027,407 $81,077,224 $541,793,219 
99 - 00 $305,112,271 $182,721,278 $86,093,337 $573,926,886 
98 - 99 $311,609,024 $192,667,151 $93,273,465 $597,549,640 
 
 
Table 5.4 reflects an analysis of the Operational Reports for all counties and for municipalities 
with a population over 20,000.  This table clearly illustrates why most LPAs are not able to use 
any significant portion of their MVH distribution for road construction and maintenance.  It 
shows that on average 97 percent of MVH funds are consumed by the major administrative 
and operational expenses in both counties and municipalities.  This leaves only about 3 percent 
of the MVH distribution available for bituminous supplies or road maintenance.  Minor 
maintenance such as crack sealing and patching can often consume all of these remaining 
funds.  Therefore, the primary funding available for road maintenance and repaving are the 









Table 5.4.  Administrative and Operational Expenses (MVH Funds)  
Type of Expense 
Percent of MVH Budget 
Average 
Counties Municipalities 
Personal Services (salaries, wages, and benefits) 47% 56% 
Fuel and Equipment Maintenance 27% 15% 
Capital Outlays for Land, Buildings, and Equipment 9% 5% 
Snow and Ice Control, Insurance, Other Services and Charges  13% 22% 
Total 97% 97% 
 
 
5.1.2.  Local Road and Street Funds 
 
LRS funds are distributed in a similar way to MVH funds, but may be used only for specific 
types of expenses permitted by IC 8-14-2 (Indiana Code, 2008).  Most agencies dedicate the LRS 
funds entirely to the maintenance and reconstruction of their roads and streets, although there are 
several other legal uses, including purchase of equipment, right of way, and engineering services.  
Summaries of the revenues and distributions from the LRS fund over the last ten years are shown 
in Tables 5.5 and 5.6.  For FY 07-08, the total LRS funding available to counties, cities and 
towns was $78.96 million, down from $79.36 million in FY 06-07.  Of that $78.96 million, 
$44.21 million went to counties and $34.75 million went to cities and towns.  The LRS funds are 
typically used to pay for paving materials and other direct expenses. 
 
 
Table 5.5.  LRS Fund Revenues, Last Ten Years 
State 
FY Fuel Taxes 
Vehicle 
Taxes & Fees Other 
Total 
Gross Receipts 
07 - 08 $156,653,209 $18,821,081 $0 $175,474,290 
06 - 07 $158,191,694 $18,166,550 $0 $176,358,244 
05 - 06 $160,217,390 $18,943,909 $0 $179,161,300 
04 - 05 $158,984,143 $18,993,217 $0 $177,977,361 
03 - 04 $156,367,844 $18,911,637 $0 $175,279,481 
02 - 03 $153,297,592 $18,696,043 $0 $171,993,635 
01 - 02 $150,510,506 $18,470,004 $0 $168,980,510 
00 - 01 $149,657,617 $18,658,469 $99,999,996 $268,316,082 
99 - 00 $151,841,536 $18,991,169 $100,000,000 $270,832,705 








  Table 5.6.  LRS Fund Distributions, Last Ten Years 
State FY INDOT Counties Cities & Towns Total 
07 - 08 $96,511,869 $44,213,191 $34,749,229 $175,474,290 
06 - 07 $97,002,265 $45,467,088 $33,888,892 $176,358,244 
05 - 06 $98,495,622 $46,217,480 $34,448,197 $179,161,299 
04 - 05 $97,934,394 $45,860,697 $34,182,268 $177,977,359 
03 - 04 $95,578,052 $45,596,865 $34,104,564 $175,279,481 
02 - 03 $94,649,077 $44,394,577 $32,949,981 $171,993,635 
01 - 02 $92,935,018 $42,910,950 $33,134,542 $168,980,510 
00 - 01 $92,567,084 $99,171,699 $76,577,307 $268,316,090 
99 - 00 $93,951,481 $100,358,869 $76,522,355 $270,832,705 
98 - 99 $89,639,483 $69,974,865 $53,355,773 $212,970,121 
 
 
5.1.3.  Local Supplemental Funding 
 
Local agencies supplement their MVH and LRS funds in a wide variety of ways.  The 
supplemental funding options are illustrated in Table 5.7, which shows data for all counties 
based on the County Annual Operational Reports.  The table also shows the number of counties 
that utilize each source of supplemental funding, and the total amount of supplemental funding 
that is collected and dedicated to county roads. 
 
 
Table 5.7.  Supplemental Funding for Counties (CY 2006) 
Number of 
Counties 
Type of Supplemental Funding Amount 
25 County Option Income Taxes (COIT, CEDIT, and CAGIT1) $34,778,400 
45 Local Option Vehicle Taxes (wheel/surtax, and/or buggy taxes) $56,972,567 
57 Other County Taxes (General, Capital Development, TIF, etc.)  $8,998,721 
34 Permits and Fees $4,799,745 
7 Gaming Funds from Riverboats  $19,459,077 
79 Other Funds2 $9,236,813 
89 Total $134,245,323 
1 COIT:  County Option Income Tax, CEDIT: County Economic Development Income Tax, CAGIT:  County 
Adjusted Gross Income Tax.  
2 Other funds include reimbursement for bridge inspection, revenue from auctions/surplus/junk sales, landfill 






The total amount of supplemental funding for counties is over $134 million for calendar year 
(CY) 2006, the most recent year for which data is compiled for all counties.  Supplemental funds 
are reported for CY rather than FY.  While supplemental funds can have a significant impact on 
an LPA’s budget, the availability varies widely by county and in some cases these funds have 
restrictions on use.  For example, one of the reported sources of supplemental revenue is gaming 
funds from the riverboats; $19 million was received by counties from these sources, however, 
they are not an option for most counties in the state.  Another source of supplemental funds is 
revenue from tax increment finance (TIF) districts.  These TIF funds, which accounted for over 
$3 million in 2006, can only be used for improvements within the TIF district, and cannot be 
used for maintenance throughout the county, city or town.  Detailed supplemental revenues for 
the eight counties in the sample are shown in the Table 5.8; supplemental revenues for the 
remaining counties are shown in Table 5.9. 
 
Cities also use a variety of supplemental funding sources to supplement the MVH and LRS 
funds.  Supplemental funding sources used by cities are often analogous to those used by 
counties and include gaming funds, the economic development income tax (EDIT), the 
commercial vehicle excise tax (CVET), municipal option income taxes, capital development 
funds, TIF districts, and general funds.  As shown in Table 5.10, municipal supplemental funds 
dedicated to transportation uses totaled over $113 million in CY 2006 for the cities and towns 
shown with a population over 20,000 people.  Gaming funds resulted in 35 percent of the total 
revenue (the largest single source), however, these gaming funds benefitted only 8 of the 37 
cities.    
 
There are two major points regarding supplemental funding.  The first point is that local agencies 
have made an increasing effort to leverage resources at their own disposal before approaching 
state officials.  For example, the number of counties that have a wheel tax has more than 
doubled, increasing from 20 as reported in 2001 to 45 counties in CY 2006.  The number of 
counties using other county taxes (such as general, capital development and TIF) funds for 
transportation has increased from 21 as reported in 2001 to 57 in CY 2006.  Considering all local 
agencies, 89 percent of the municipalities reporting and 97 percent of the counties have some 
level of supplemental funding.   
 
The second point is that the potential revenue from supplemental funds varies widely from 
agency to agency.  The disparity in supplemental funding is illustrated by the fact that for the 
counties, 44 percent of the supplemental funds are distributed among five of the 92 counties in 
Indiana.  The disparity is even more pronounced for the municipalities, with 76 percent of the 
supplemental funds distributed among only five cities and towns.  Generally, wealthier and more 
populated counties may be able to leverage more money from local income and vehicle taxes 
than counties that are rural, even though rural counties may have more miles of roads to 
maintain.  Similarly, wealthier and growing municipalities have an increased opportunity to raise 
funds through income taxes and TIF districts, although the needs of older, lower income 
municipalities may be just as great.  Furthermore, some supplemental funds are not available to 
all counties, for example, riverboat proceeds are only available to the handful of cities and 
counties that host these boats.  While supplemental funding sources are useful, supplemental 

































































































































































































































































































































































































































































































































































































































































































































































































Adams $156,668   Hendricks $2,632,376   Pike $479,828  
Allen $12,639,320   Henry $1,194,386   Porter $1,499,830  
Bartholomew $107,048   Howard $1,569,151   Posey $577,345  
Benton $119,328   Huntington $92,538   Pulaski $30,023  
Blackford $111,265   Jackson $108,840   Putnam $926,870  
Boone $438,257   Jasper $82,674   Randolph $704,593  
Brown $274,020   Jay $427,071   Ripley $858,680  
Carroll $549,366   Jefferson $287,817   Rush $472,805  
Cass $61,765   Jennings $0   Scott $17,958  
Clark $1,038,597   Johnson $73,910   Shelby $120,559  
Clay $68,250   Knox $201,757   Spencer $4,918  
Clinton $486,218   Kosciusko $153,749   St. Joseph $5,622,689  
Crawford $1,044,887   LaGrange $748,670   Starke $650,014  
Daviess $424,212   Lake $0   Steuben $276,936  
Dearborn $4,305,068   LaPorte $3,862,216   Sullivan $1,090,319  
Decatur $559,409   Lawrence $1,124,058   Switzerland $0  
Dekalb $51,944   Madison $94,806   Tippecanoe $3,122,842  
Delaware $323,062   Marion $17,782,138   Tipton $708,869  
Dubois $914,803   Marshall $22,872   Union $87,040  
Elkhart $10,197,453   Martin $267,816   Vanderburgh $2,402,541  
Fayette $565,148   Miami $85,374   Vermillion $223,025  
Floyd $450,276   Monroe $4,434,062   Vigo $1,360,510  
Fountain $353,263   Montgomery $649,106   Wabash $138,515  
Franklin $854,318   Morgan $1,197,553   Warren $524,255  
Fulton $181,778   Newton $88,775   Warrick $3,087,740  
Gibson $665,968   Noble $748,749   Washington $1,408,109  
Grant $140,141   Ohio $4,686,382   Wayne $4,583,971  
Greene $871,365   Orange $381,776   Wells $2,828  
Hamilton $9,832,681   Owen $319,232   White $49,465  
Hancock $1,870,818   Parke $398,682   Whitley $622,684  
Harrison $8,382,626   Perry $833,700     
















 Anderson  $0    Lafayette  $788,592  
 Bloomington                   $923,959    Laporte  $465,512  
 Carmel   $5,510,583    Lawrence                   $635,721  
 Clarksville                  $207,029    Marion  $0 
 Columbus               $320,819    Merrillville                $439,492  
 East Chicago   $2,080,342    Michigan City              $26,634,606  
 Elkhart                $130,850    Mishawaka                $1,620,564  
 Evansville                $2,274,038    Muncie                $47,284  
 Fishers  $0    Munster                  $317,587  
 Fort Wayne             $12,769,748    New Albany                $983,608  
 Gary  $0    Noblesville                  $121,270  
 Goshen                $2,140,975    Portage                   $245,595  
 Greenwood           $22,602    Richmond                     $46,224  
 Hammond           $24,235,056    Schererville                $2,634,734  
 Highland                 $364,076    South Bend               $1,914,336  
 Hobart                 $2,587    Terre Haute                  $572,439  
 Indianapolis              $58,845    Valparaiso             $10,773,610  
 Jeffersonville                  $277,677    West Lafayette             $11,903,782  
 Kokomo               $2,065,234     
    Total
2             $113,529,375 
1 Population over 20,000 







5.1.4.  Bridges and Culverts 
 
Most local bridges in Indiana are maintained and replaced using county cumulative bridge funds, 
major bridge funds, and federal aid.  In almost all cases, counties maintain all local bridges.  
Some counties use additional funds such as cumulative capital development, CEDIT, and county 
general funds to help maintain their bridges.  Similarly, a few larger counties sell bonds for large 
bridge projects, although this is not practical for smaller counties.  Though alternative revenue 
sources do exist, they do not represent the bulk of bridge funding for local bridges.   
 
5.1.4.1.  Cumulative Bridge Funds 
County cumulative bridge funds are most commonly used to fund new structures, and are a 
primary source of funds for bridge maintenance and repair.  A recent Indiana LTAP publication 
reports that 86 of 92 counties utilized the cumulative bridge fund as their primary source of funds 
for bridge repair and replacement (Indiana, 2008).  The county cumulative bridge fund is a 
property tax based fund, with a statutory maximum rate of $0.10 per $100.00 assessed valuation.  
 
Cumulative bridge funds in Indiana generated approximately $53.4 million in CY 2007, by far 
the biggest single source of bridge funding available.  One of the problems with the cumulative 
bridge fund is that it is not very effective in raising revenue in large rural counties.  Cumulative 
bridge fund revenues are greater in smaller, more developed counties because revenues are 
generated in proportion to the net assessed value of the property in the county.  As Table 5.11 
shows, bridge funding on a per bridge basis varies widely from a low of $839 per year per bridge 
in Rush County, to as high as $15,857 per year per bridge in Lake County.  The counties listed in 
Table 5.11 were selected to illustrate the wide range of funding per bridge from county to 
county.   
 
Counties are allowed to use cumulative bridge funds for several purposes, including construction 
and maintenance of small structures and culverts, as well as personnel, equipment, and supplies 
for work performed by county forces.  An analysis of the County Highway Operational Reports 
(Indiana State Board of Accounts, 2006/2007) indicates that these other uses consume nearly 25 
percent of the bridge funds, leaving only 75 percent available for the maintenance and 
replacement of county bridges. 
















Lake 172 $0.0118 / $100.00 $23,208,219,994 $2,727,358 $15,857 per bridge 
Lawrence 130 $0.0584 / $100.00 $1,400,792,281 $818,063 $6,293 per bridge 
Floyd 83 $0.0133 / $100.00 $3,476,822,305 $462,417 $5,571 per bridge 
Adams 158 $0.0506 / $100.00 $1,409,478,440 $713,196 $4,514 per bridge 
Fayette 85 $0.0430 / $100.00 $854,121,160 $367,272 $4,321 per bridge 
Gibson 252 $0.0687 / $100.00 $1,503,465,862 $1,032,881 $4,099 per bridge 
Fountain 142 $0.0590 / $100.00 $692,674,310 $408,678 $2,878 per bridge 
Pike 110 $0.0500 / $100.00 $602,392,978 $301,196 $2,738 per bridge 
Rush 193 $0.0207 / $100.00 $782,639,812 $162,006 $839 per bridge 
86 County Average 140 $0.0331 / $100.00 $2,553,987,015 $621,231 $4,552 per bridge 
 
 
5.1.4.2.  Major Bridge Funds 
Five counties in Indiana have been allowed to enact local legislation establishing a major bridge 
fund, based on factors such county population, bridge length and need as described in IC 8-16-
3.1 (Indiana Code, 2008).  Indiana code contains very specific requirements which limit this fund 
to selected bridges.  Based on the criteria and a review of the existing bridge inventory data, it is 
estimated that less than 100 bridges (less than one percent of the statewide total) qualify for 
major bridge funding in the five enacting counties.  Approximately $10 million is available 
through the major bridge fund for bridge construction and maintenance. 
 
5.1.4.3.  Federal Aid Bridge Funds 
Federal aid bridge funds have traditionally been shared between the state and the counties based 
on a 65/35 percent split.  This split meets the federal requirement that a minimum of 15 percent 
and a maximum of 35 percent of the federal aid bridge funds are spent on “off system” bridges.  
All “off system” bridges are located on the county system, but not all county bridges are “off 
system.”  For federal FY 05-06, the county share of federal aid bridge funds was approximately 








5.2.  Estimated Funding Required 
 
The following sections estimate the funding requirements for county roads, city and town streets, 
bridges and culverts, and safety improvements.  Funding estimates include the short- and long-
term funding needs.  Short-term funding is needed to address deficiencies and is based on a 
condition assessment.  Long-term funding is needed to provide a maintenance program to 
address normal deterioration and preserve the transportation infrastructure. 
 
5.2.1.  County Roads 
 
The funding required for maintaining the 66,150 mile system of county roads was estimated by 
evaluating the paved and unpaved roads as separate systems.  Results of the road condition 
survey indicate that approximately one-half of the paved roads have deteriorated to the point that 
a normal maintenance program is inadequate.  Therefore, estimates are provided to address the 
short-term need to upgrade the system to an adequate base line, so standard maintenance 
practices can be used to address normal deterioration.   
 
For paved roads, short-term costs reflect the need for road resurfacing, in this case a functional 
overlay to improve the road surface.  Long-term costs reflect periodic resurfacing as well as the 
need for regular maintenance (single chip seal).  Minor maintenance such as pothole repair is 
assumed to be paid from MVH funds.  Cost estimates were based on cost surveys in Indiana, as 
well as cost estimates published by FHWA (Skorseth and Selim, 2005).  The cost of a functional 
overlay used in this report reflects the average of a hot-mix asphalt (HMA) overlay and a cold 
mix asphalt overlay, either of these materials may be used to resurface a county road.  This cost 
assumption is consistent with the 2001 report (Indiana LTAP, 2001).  For illustration purposes, 
the resurfacing and maintenance program outlined in this report is based on use of asphalt 
concrete, which is commonly used for county roads; another common material used for roads in 
Indiana is Portland cement concrete (PCC).    
 
The proposed program estimates costs using a functional overlay appropriate for a rural county 
road; this is a low cost program to keep low volume roads in adequate condition.  Counties with 
wider roads (e.g., two full 12 foot lanes or more) that carry higher volumes of traffic would 
likely incur higher costs for pavement management.   
 
5.2.1.1.  Short-term Need 
For paved roads, the short-term need was estimated based on the results of the road condition 
survey.  Improvement is recommended for 51 percent of the roads, which reflects the roads with 
a PASER condition rating of four or less, the threshold at which improvement is warranted.  The 
estimated percent of roads requiring improvement is substantiated by the IRI data, which 
indicates that almost half of the roads have an IRI over 200 inches/mile.   
 
Ideally, roads with a PASER rating of four or less would be substantially upgraded through 
projects that include structural improvement to both the pavement and the underlying layers; 
however, often counties use a functional overlay as a lower cost alternative to improve service.  
In this study, the cost of a functional overlay is used to estimate funding requirements, which 








5.2.2.  City and Town Streets 
 
The funding required for upgrading and maintaining the 18,133 mile system of streets in cities 
and towns was estimated based on the funding needs for the county, and the distribution formula 
for the LRS funding.  It is assumed that the needs for cities and towns are analogous to the needs 
for counties and proportional based on the current LRS formula.  This methodology for 
estimating the need for cities and towns based on the LRS distribution formula was presented in 
the 2001 report, and is appropriate for planning level estimates.  This methodology may result in 
a conservative estimate; because research suggests that urban area facilities are significantly 
more expensive than rural facilities (Sinha, et al, 2005). 
 
5.2.2.1.  Short-term Need 
The short-term need for counties was estimated to be $1.962 billion; this represents 56 percent of 
the total local need, based on the LRS distribution formula.  The total estimated need for all local 
agencies is therefore $3.504 billion.  According to the distribution formula, the need for cities 
and towns is $1.542 billion.   
 
5.2.2.2.  Long-term Need 
The long-term need for counties was estimated in the previous section as $444 million for paved 
and unpaved roads; this value represents 56 percent of the total local need, based on the 
distribution formula.  The total need for all local agencies is estimated to be $794 million, 
assuming the county need of $444 million represents 56 percent of the total local need.  The need 
for cities and towns is estimated to be $350 million, which represents 44 percent of the total local 
need of $794 million.   
 
5.2.3.  Bridges and Culverts 
 
The funding needs for bridges are based on the bridge conditions identified in the current NBIS 
database and the bridge replacement costs reported in a survey of county highway departments in 
2005 that included cost data for all bridges constructed after 1997.  The results of the survey 
were adjusted using the consumer price index (CPI) inflation calculator provided by the Bureau 
of Labor Statistics (Bureau of Labor Statistics, CPI Inflation Calculator).  Existing bridges 
longer than 125 feet were assumed to be replaced using federal aid, while bridges shorter than 
125 feet were assumed to be replaced using local funds.   
 
Cost estimates are based on average bridge costs per square foot and the estimated bridge size.  
The replacement bridge lengths were estimated using expansions factors, and the projected 
bridge widths were estimated as a function of ADT.  Both of these procedures were developed 
based on the responses to the 2005 survey. 
 
5.2.3.1.  Short-term Need 
The calculation of the short-term funding required to upgrade the county bridge system is based 
on the Highway Bridge Replacement and Rehabilitation Program local selection list.  Bridges are 
eligible for replacement when they are classified as deficient and have a sufficiency rating less 





the last ten years.  Bridges are eligible for rehabilitation when they are classified as deficient and 
have a sufficiency rating less than 80 but greater than 50.   
 
The cost of upgrading the system to an acceptable level is estimated based on the number of 
backlog projects that must be finished in order to get the bridge program on the proposed 
rehabilitation and replacement schedule.   Under the proposed bridge program, approximately 
1.4% of the bridges in the inventory should be replaced and rehabilitated in a given year.  
According to the NBIS data, there are currently 1,446 county bridges that meet these criteria for 
replacement and 1,416 county bridges that meet these criteria for rehabilitation.  The short-term 
funding needs reflects replacement or rehabilitation of these 2,862 bridges.  
 
Estimating the cost for bridge replacement requires estimation of the size of the replacement 
bridge as well as the number of bridges.  The bridge length is determined based on the average 
bridge length in Indiana bridge replacement database of 1,446 county bridges, multiplied by a 
bridge expansion factor; new bridges are generally larger than the bridges they replace.  
Expansion factors of 1.5 and 1.2 were calculated for locally and federally funded bridges, 
respectively.  Similarly, the width of the replacement bridge was assumed to increase by 10 feet 
for locally funded bridges and 15 feet for federally funded bridges.  The bridge width is based on 
the average ADT in the bridge database.  The resulting bridge deck dimensions were used, along 
with average bridge costs of $175 per square foot for locally funded and $192 per square foot for 
federally funded bridges.  The result is a short-term need of approximately $786 million. 
 
Bridge rehabilitation unit costs were assumed to be approximately 28 percent of the replacement 
unit costs (Sinha et al, 2005).  Average bridge areas were calculated based on the 1,416 bridges 
in the rehabilitation database and rehabilitation costs were estimated based on existing 
conditions; bridge rehabilitation did not include any expansion factors or increased widths for the 
bridge deck.  The average bridge cost was estimated to be $49 per square foot and $54 per square 
foot for locally and federally funded bridges, resulting in a short-term need of approximately 
$176 million. 
 
Funds are also required for the thousands of smaller bridges and culverts.  Local inventory of 
these structures is not required, so it is difficult to estimate the number and condition of culverts 
and small structures.  Estimates on the number of culverts throughout Indiana were based on the 
detailed inventory provided by two county highway departments.  The culverts in the these 
sample counties were separated by material (concrete or galvanized steel) and then divided into 
small culverts, cross-sectional area less than 12 square feet, and large culverts, cross-sectional 
area greater than or equal to 12 square feet.  Average replacement costs per linear foot were 
estimated based on INDOT concrete pricing and galvanized steel pricing obtained from local 
highway departments.  Small and large galvanized steel culverts were estimated at $40 and $115 
per linear foot, respectively.  Small and large concrete culverts were estimated at $600 and 
$1,130 per linear foot, respectively.  These costs were used along with the estimated culvert 
inventory to predict the total value of all culverts and small structures in Indiana.  The short-term 
need for these structures was estimated  as a fraction of the short-term need for bridges based on 
the ratio of total value of the small structures inventory to the bridge inventory.  The estimated 
short-term need is approximately $207 million to alleviate current deficiencies in culverts and 






5.2.3.2.  Long-term Need 
Long-term costs are based on a proposed 70 year life cycle, which requires the replacement and 
rehabilitation of 184 bridges each year.  Average bridge area of the bridges to be improved and 
the average ADT used to determine the necessary increase in bridge width were estimated using 
the entire county bridge inventory.  The same expansion factors for bridge length were used as 
were used for the determination of short-term need, but the bridge widths were increased by 8 
feet and 12 feet for locally funded bridges and federally funded bridges, reflecting the fact that 
the inventory of all bridges has different characteristics than the inventory of bridges currently 
eligible for rehabilitation and replacement.  Both locally funded and federally funded bridges 
were estimated to cost approximately $174 per square foot, resulting in long-term costs of $120 
million per year for bridge replacement.  
 
Rehabilitation costs were based on the current average bridge area and were assumed to be 
approximately 28 percent of the reconstruction costs (Sinha et al, 2005).  The resulting annual 
bridge rehabilitation cost is $18 million.  The total cost for replacement and rehabilitation of 
county bridges is estimated to be $138 million. 
 
Additional funds must be allocated for the annual replacement of small bridges and culverts.  
The estimated life of these structures is 25 years for small culverts (the majority are galvanized 
steel) and 40 years for large culverts (the majority are concrete).  The inventory and costs per 
linear foot identified for short-term needs are also appropriate for determining long-term needs, 
resulting in long-term cost of $61 million per year for routine replacement. 
 
General maintenance costs for bridges and culverts were estimated as approximately $6.5 and 
$1.5 million respectively.  These were based on maintenance costs per square foot estimated by 
INDOT.  A summary of the costs for bridges and culverts is shown in Table 5.13.  
 
 
Table 5.13.  Bridge and Culvert Funding Requirements 




































5.2.4.  Traffic Safety 
 
The safety improvements addressed in this report include the need to upgrade traffic signs on 
local roads to assure adequate visibility and safety, and the need for adequate pavement markings 
and increased pavement width on county roads.  Safety improvements related to pavement 
markings and additional pavement width are based on the sample of eight county roads; these 
findings were not extrapolated to cities and towns because the conditions in cities and towns may 
not be analogous.  For example, a county road that is 16 feet wide is recommended for widening 
in this report, and costs are estimated based on the survey of county roads in the eight county 
sample.  It is not reasonable to extrapolate this to cities and towns.  A road that is 16 feet wide is 
probably less common in a city or town; furthermore, cars travelling on a narrow road in a city or 
town are probably travelling at lower speeds due to lower municipal speed limits.  Similarly, 
pavement markings are expected to be much more prevalent in cities and towns than in counties.  
While there may be a need for additional funds for pavement markings and increased widths in 
cities and towns, this report does not reflect this need.  
   
5.2.4.1.  Traffic Signs 
Traffic signs provide information to drivers and contribute to transportation safety.  Based on an 
inventory of failed signs, the density of failed signs was calculated (Indiana LTAP, 2006) and 
used to determine the funds needed in the short-term to address current system deficiencies.  
Table 5.14 provides a summary of funds needed to meet current sign standards, based on a sign 
cost of $90, an average cost for a high-intensity sign appropriate for use on a local road.  Results 
indicate that the statewide fiscal impact on counties, cities and towns for the replacement of 
deficient signs is estimated to be over $6 million for counties, and over $15 million for cities and 
towns, for a combined total impact of $22 million, as shown in Table 5.14.   
 
 
Table 5.14.  Short-term Funding Needed to Meet Sign Standards for Local Governments 









Total Cost for Indiana 
County 0.34 1.1 66,150 $ 6,548,850 
City and Town 0.37 9.5 18,133 $ 15,503,715 
Total    $ 22,052,565 
 
 
Traffic signs degrade over time due to weather and aging material, and the cost of sign 
replacement is reflected in the estimate of the long-term need. The high intensity signs proposed 
for installation have a design life of 10 years.  The design life, the estimated number of signs in 
all local jurisdictions (683,138 signs total per Chapter 4) and a cost of $90 per sign was used to 








5.2.4.2.  Pavement Markings 
Mandatory requirements for pavement markings outlined in the MUTCD (FHWA, 2003) are 
based on traffic volume, which makes an estimation of the need on local roads difficult, due to a 
lack of current traffic data.  Compliance with MUTCD requirements is not the only reason for 
pavement striping.  Pavement striping increases safety (NCHRP, 2004).  A reasonable goal 
outlined in the 2001 report for pavement striping is for 50 percent of all county roads to have 
centerline striping, and 25 percent to have edgeline striping.  The survey of county roads 
indicates that only 12 percent of county roads have edgelines and only 28 percent of county 
roads have centerlines.  Given these conditions, and an estimated cost of $0.08 per foot for 
pavement marking, it is estimated that $20 million in additional funding is required for paved 
county roads statewide.  No cost estimates were made for pavement markings in cities and towns 
due to a lack of adequate data on the current conditions. 
 
5.2.4.3.  Pavement Width 
The final safety improvement is added width for narrow county roads.  Widening narrow roads is 
a short-term cost, since it is proposed to address a current deficiency.  The survey results indicate 
that 53 percent of county roads are less than 18 feet wide, the minimum recommended by 
AASHTO (AASHTO, 2004).  Extrapolating the findings of this survey to all county roads in the 
state, approximately 26,294 miles of paved county roads should be widened by an average of 2 
feet to meet the minimum recommended width.  Assuming widening costs of $26,000 per mile 
(per costs reported in Indiana), $684 million would be required statewide.  There are no long-
term costs associated with pavement width.  No cost estimates were made for pavement 
widening in cities and towns due to a lack of adequate data on the current conditions. 
 
 
5.3.  Shortfall of Current Funding 
 
A comparison of the funds available and the funding required to improve and appropriately 
maintain the system shows that a significant shortfall exists for all of the assets considered.  The 
funds required for the short-term need represents the shortfall in funding, since no dedicated 
funding has been allocated to meet this backlog.  The shortfall for the long-term need represents 
an annual shortfall and is the difference between the long-term need, as discussed in Section 5.2, 
and the revenues available, as discussed in Section 5.1.  The long-term funding shortfall for 
roads and streets, bridges and culverts and safety improvements is presented below. 
 
5.3.1.  Roads and Streets 
 
The annual funding available and needed to maintain local roads is shown in Table 5.15.  As 
noted previously, MVH funds are used for administrative, personnel and other operating costs 
and LRS funds provide the major funding for local roads.   As shown in Table 5.15, the total 
















 Paved Unpaved 
County $44 M $413 M $31 M $400 M 
Cities and Towns $35 M $350 M   $315 M 
Total    $715 M 
 
 
5.3.2.  Bridges and Culverts 
 
The annual funding available and needed for bridges and culverts is shown in Table 5.16.  
Funding sources include the cumulative bridge fund, major bridge fund, and federal aid.  The 
required funding reflects bridge replacement and rehabilitation, culvert replacement, and 
required maintenance for both bridges and culverts.  The resulting long-term shortfall is $117 
million per year. 
 
Table 5.16. Long-term Funding Shortfall for Bridges and Culverts 












$54 M $10 M $26 M $90 M $207 M $117 M 
 
 
5.3.3.  Traffic Safety 
 
There are currently no state funds dedicated to road safety improvements on an annual basis.  
The required annual funding represents the long-term shortfall; the long-term shortfall includes 
funding to replace signs as they degrade over time, with an estimated expense of $6 million, and 
funding to repaint pavement markings, with an estimated expense of $20 million.  There is no 
long-term funding required for pavement widening.  Funding for increased road width is a one-
time cost that is quantified in the short-term funding need. 
 
 
5.3.4.  Trends in Transportation Funding 
 
The shortfall in transportation funding for local agencies is due to a number of factors, ranging 
from expanding transportation systems to decreases in the real value of funding received.  The 
impact of inflation on transportation related expenditures has been dramatic, as illustrated in 
Figure 5.2.  As can be seen in this figure, the expenditures for local agencies has remained 






a) Funding for Counties, Cities and Towns in Indiana (MVH and LRS)1 
 
b) Funding for Counties Compared to CPI and PPI 
Figure 5.2.  Trends in Funding and Price Indices 
1 MVH is Motor Vehicle Highway Account, includes Accelerated I and Accelerated II Distributions; LRS is Local 
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highway and street sectors, and the municipal price index (MPI) have generally increased over 
the last five years.  
 
Funding revenues for local agencies from the MVH funds have been reduced by increased 
expenses for both the Net State Police Expense and the Bureau of Motor Vehicles Expense, 
which come directly from the MHV funds.  The Net State Police Expense has increased 
substantially, consuming over $86 million in FY 07-08, compared to over $53 million in  
FY 04-05 (a 62 percent increase).  The Bureau of Motor Vehicles expense has also increased 
substantially, consuming $50 million in FY 07-08, compared to under $39 million in FY 05-06 
(a 29 percent increase).   
 
Funding revenues for local agencies have also diminished due to the reduction in gas tax 
revenues associated with a decline in vehicle miles traveled and increases in fuel efficiency.  
Recent projections from the Indiana Auditor of State in December 2008 project decreasing 
amounts in 2009 for both the MVH and LRS funds.  Local agencies may be faced with 2009 
revenues that are 5 percent below 2008 revenues, which were less than 2007 revenues.  
Considering MVH and LRS distributions to locals, revenues in FY 07-08 were 17 percent below 
revenues in FY 99-00, although costs have increased approximately 29 percent between 1999 
and 2008 (Bureau of Labor Statistics, CPI Inflation Calculator); adjusting for inflation, funding 






6.  Summary and Conclusion 
 
Table 6.1 summarizes the short and long-term funding shortages in each of the main study areas.  
The total funding shortfall has increased for both the short-term (back log) and the long-term 
(annual) since the 2001 study.   
 
Table 6.1.  Transportation Infrastructure Funding Shortfalls 




Roads and Streets 
     County Roads 
          Paved and Unpaved Roads 
     City and Town Streets 








$400,000,000 per year 
$315,000,000 per year 
$715,000,000 per year 
Bridges and Culverts $1,169,000,000 $117,000,000 per year 
Safety Improvements 
     Pavement Markings 
     Added Lane Width 
     Traffic Sign Replacement 










$26,000,000 per year 
Total, 2009 $5,379,000,000 $858,000,000 per year 
Total, 2001 $2,016,000,000 $453,000,000 per year 
 
 
6.1.  Roads and Streets 
 
Evaluation of current funding capabilities indicates a shortfall for maintenance of the existing 
local transportation system.  For roads and streets, the long-term shortfall is estimated to be $715 
million per year.  This dramatic shortfall has existed for a number of years, and as a result the 
road infrastructure has deteriorated and requires improvements so that a normal maintenance 
program can be implemented.  The short-term cost to upgrade the network of local roads and 
streets is approximately $3.50 billion; this is significantly higher that the estimate in 2001 due to 
increasing costs and deteriorating conditions.  While it may be appropriate to distribute this 
funding over a period of years, no provision has been made for inflation in the estimated cost.  
The longer improvements are delayed, the higher the cost will be, due to both aging 








6.2.  Bridges and Culverts  
 
Funding available to maintain bridges and culverts is approximately $117 million per year below 
the funding needed to maintain the current inventory of bridges and culverts; this represents the 
long-term annual need.  The short-term need is $1.17 billion; these funds are required to address 
current bridge and culvert deficiencies so that the proposed long-term bridge program can be 
implemented.   
 
The funding shortfall for bridges in the short-term is higher than it was in 2001, due to increasing 
costs for bridge reconstruction and rehabilitation.  The long-term funding shortfall is lower, due 
to the proposed use of a more cost effective bridge program which utilizes a rehabilitation 
component, as well as to the fact that bridge revenues have increased since 2001.  Federal 
funding for bridges has increased by $8 million, and cumulative bridge funds and major bridge 
funds have each increased by $3 million since 2001.  
 
 
6.3.  Traffic Safety  
 
Currently, local roads are the most hazardous roads for public travel, as indicated by state police 
statistics which document that more crashes occur on local roads and streets than on state or 
interstate highways.  One way to improve safety was presented over forty years ago by Purdue 
University Prof. Harold Michael, who suggested that “a program to increase lane width and the 
use of pavement markings should be undertaken (HERPICC, 1962).”  In response to this and 
more current research (NCHRP, 2004), it is recommended that additional edgeline and centerline 
markings be used on local roads, with an associated cost of about $20 million per year.  This cost 
is an annual cost because the waterbase paint used by counties has a design life of one year. 
 
Other safety improvements include increasing road width and upgrading traffic signs.  Increasing 
road width would bring roads up to the minimum suggested AASHTO standard of at least 18 feet 
for low volume, low speed roads (AASHTO, 2004) and would cost at least $684 million.  
Upgrading traffic signs to meet current MUTCD standards (FHWA, 2003) incurs both a short-
term cost of $22 million to address failed signs that are not in compliance, as well as a long-term 
cost of $6 million to provide ongoing funding to replace signs given a 10-year design life. 
 
 
6.4.  Conclusion 
 
The substantial shortfall of funding reflects increases in costs to maintain the system, decreasing 
revenues, and continued deterioration due to a lack of proper maintenance.  Over the last few 
years, both MVH and LRS distributions have been decreasing.  MVH funds have decreased since 
FY 04-05, a decrease which has been exacerbated by increasing funds to the State Police and the 
Bureau of Motor Vehicles.  LRS funds have also decreased since FY 05-06.  Obviously it is 
impossible to keep up with increasing expenses when revenues are decreasing.  
 
The provision of a stable and predictable funding source for local roads and bridges is necessary 





an infrastructure that supports the economic needs of the many jurisdictions in Indiana.  This 
report documents the increasing needs and decreasing revenues, and highlights the consequences 
of a lack of adequate funding in the last decade.  The transportation funding shortfall has resulted 
in deteriorating conditions, and is evidenced by the $5.4 billion funding needed to address the 
backlog of needs.  To maintain our local road and bridge infrastructure, a dedicated source of 
$858 million per year in additional funding should be allocated.  The estimated funding 
requirements reflect maintenance of the existing system; they do not reflect additional capacity 
which may be needed to meet future demand.   
 
Local transportation plays an important role in the lives of Indiana residents.  Local roads ensure 
mobility for all residents, and are a vital part of our state’s economy.  This report documents the 
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Appendix A.  Illustrated Examples of County Road Conditions 
 
 
Illustrations of Conditions on Local Roads in Indiana  
 
This report has provided substantial quantitative documentation of the need for additional 
investment in the local transportation infrastructure in Indiana.  This section provides 
illustrations of some of the deficiencies described in previous sections.  Although anecdotal, the 
photos shown in the Figures A.1 through A.9 provide a visual appreciation for the situations that 
could be addressed through adequate transportation funding.  Improved road facilities would 






Figure A.1.  Bridge on Indiana County Road:  Structurally deficient bridge with deck 











Figure A.2.  Bridge on Indiana County Road:  Structurally deficient bridge with corroding 











Figure A.3.  Bridge on Indiana County Road:  Corroding underside of structural deficient 



























Figure A.4.  Bridge on Indiana County Road:  Spalled pier cap on a structurally deficient 












Figure A. 5.  Bridge on Indiana County Road:  Spalled concrete and exposed rebar on 



























Figure A.6.  Bridge on Indiana County Road:  Deteriorating earth fill supporting the 


























































a) School Zone on County Road with 
High VMT and No Shoulder 
b) High VMT Results in Congestion 







c) High Truck Volume in School Zone Exacerbates Need for Adequate Shoulders 























Figure A.9.  Indiana County Road:  Roads in poor condition do not encourage economic 
development.  This photo illustrates distressed pavement on a county road that formerly 
served an active manufacturing site.  The plant closed and the lot remains vacant.  New 











Appendix B.  Illustrated Examples of PASER Ratings 
 
The PASER rating system was used to evaluate the condition of the paved roads in the eight 
county sample.  The following pages explain the basics of the PASER rating system, and 
illustrate the basic categories using photos.  The following information was excerpted from the 
“PASER Asphalt Roads Manual,” written by Donald Walker, Lynn Entine, and Susan Kummer, 
published in 2002 by the Transportation Information Center, University of Wisconsin-Madison 





















































































Table C.1.  Crash Data for Eight County Sample  
Crash 
Characteristic1 
Adams Fayette Floyd Fountain Hamilton Lawrence Pike White 
Urban 59.2%  63.8% 73.8% 36.0% 81.5% 50.2% 13.5% 35.3% 
Rural 40.1% 36.0% 25.5% 64.0% 18.3% 49.7% 81.6% 64.3% 
Driver Age         
     16 to 20 20.3% 17.1% 19.2% 21.3% 17.3% 22.2% 24.2% 17.4% 
     >= 70 8.5% 8.0% 5.6% 5.9% 4.0% 6.7% 4.2% 6.5% 
Intersections 30.1% 30.0% 30.5% 19.2% 41.4% 31.7% 18.2% 24.5% 
Surface         
     Ice, snow  
     or slush 13.4% 9.2% 4.0% 12.8% 7.5% 6.6% 8.9% 12.5% 
     Wet 14.6% 17.5% 18.8% 13.9% 17.1% 18.7% 14.6% 16.9% 
Collision with 
Object          
     Deer 10.8% 11.0% 4.8% 19.9% 3.1% 7.4% 12.3% 19.5% 
     Tree 2.1% 2.8% 2.4% 5.8% 2.0% 5.9% 6.9% 1.2% 
     Utility Pole 4.1% 4.1% 2.1% 4.2% 1.6% 3.6% 5.8% 4.0% 
Curves 5.8% 9.8% 12.7% 12.9% 8.6% 18.6% 22.5% 9.0% 
Overturn/ 










14.2 18.5 22.6 11.4 11.5 12.5 1.6 7.3 
1 Percent of total, unless otherwise stated for pedestrians and bikes. 
 
 
Other than distinguishing urban vs. rural crashes, there are twelve different data types that have 
been pulled from the ARIES database.  These are only used as examples; there are many other 
types of data that could be analyzed.  The eight counties shown in Table C.1 vary in population 
and represent both urban and rural counties.  These differences undoubtedly influence the types 
of crashes observed.  For example, Hamilton and Floyd Counties are both suburban counties 
with most crashes identified as urban; these counties also have a higher percent of crashes at 
intersections (especially Hamilton).  On the other hand, the more rural counties such as Pike, 
White and Fountain, tend to have more crashes that involve road departures (collisions with trees 
and utility poles) and collisions with deer. 
 
This example illustrates the type of data that can be used to evaluate potential countermeasures. 






















Structurally Deficient (SD):  This classification is given to a bridge that is restricted to light 
vehicles only, is closed, or requires immediate rehabilitation to remain open due to deterioration 
of structural components.  According to the FHWA, a restricted-use, structurally deficient bridge 
is not necessarily unsafe, and strict observance of the posted allowable traffic load and vehicle 
speed will generally provide adequate safeguards for those using the bridge. 
 
Functionally Obsolete (FO):  This classification is given to a bridge on which the deck 
geometry, load carrying capacity (comparison of the original design load to the current state 
legal load), clearance, or approach road alignment no longer meet criteria for the system of 
which it is an integral part.  According to the FHWA, a bridge designated FO is not unsafe for all 
vehicles; however, it has older design features which prevents it from accommodating current 
traffic volumes and modern vehicle sizes and weights. 
 
Any bridge classified as SD is excluded from the FO category.  Accordingly, a bridge is first 
checked for SD designation, and if it is not SD, it is assessed to see if it is FO. 
 
The above bridge definitions are defined in the Recording and Coding Guide for the Strucutre 
Inventory and Appraisal of the Nation’s Bridges (FHWA Office of Highway Policy Information, 
1988).  Additional resources that provide more detailed information on bridge conditions are also 
available (FHWA Office of Engineering, Bridge Division,1995; FHWA, 1997; Dunker and 
Rabbat, 1995).  
 
 
Glossary of Acronyms 
 
Table D.1 provides a listing of acronyms used in this report. 
 
D.1.  List of Acronyms 
Acronym Explanation 
AASHTO American Association of State Highway and Transportation Officials 
ARIES  Automated Reporting Information Exchange System 
ADT Average daily traffic 
AVMT Annual vehicle miles traveled 
B Billion 
CAGIT County Adjusted Gross Income Tax 
CEDIT County Economic Development Income Tax 
COIT County Option Income Tax 







Table D.1.  List of Acronyms (Continued) 
Acronym Explanation 
CVET Commercial vehicle excise tax 
CY Calendar year 
FHWA Federal Highway Administration 
FO Functionally obsolete (designation for bridges) 
FY Fiscal year 
HERPICC Highway Extension and Research Project for Indiana Counties and Cities 
(predecessor of LTAP) 
HCL High crash location 
HMA Hot-mix asphalt 
IC Indiana Code 
IDOR Indiana Department of Revenue 
INDOT Indiana Department of Transportation 
JTRP Joint Transportation Research Program 
IRI International roughness index 
LED Light-emitting diode 
LTAP Local Technical Assistance Program 
LPA Local public agency 
LOHUT Local option highway user tax (wheel tax & excise surtax) 
LRS Local road and street (funding source) 
M Million 
MEV Million entering vehicles 
MPI Municipal price index 
MVH Motor vehicle highway (funding source) 
MVMT Million vehicle miles of travel 
MUTCD Manual on Uniform Traffic Control Devices 
NBIS National Bridge Inspection Standard 
NCHRP National Cooperative Highway Research Program 
NHS National Highway System 
PASER Pavement Surface Evaluation and Rating 
PCC Portland cement concrete 
PCR Pavement condition rating 
PPI Producer price index 
SD Structurally deficient (designation for bridges) 
TIF Tax increment financing 
VMT Vehicle miles of travel 









Appendix E.  Case Studies 
 
The following case studies illustrate some of the challenges faced by local agencies that must 
provide an adequate transportation system given increasing expenses and revenues that have not 
kept pace with inflation.  A list of the case studies is shown in Table E.1. 
 
Table E.1.  Indiana Case Studies 
Case 
Study Location Title 
1 Westfield Transportation Funding Constraints Do Not Allow System Expansion 
2 Hendricks 
County et al 












Funding Constraints Result in Conversion of Paved Roads to Stone 
6 Boone 
County 










CASE STUDY 1:  Transportation Funding Constraints Do Not Allow System Expansion 
 
Agency:  City of Westfield 
 
Project:  Improvements to Spring Mill Road 
 
Situation:  Limited transportation funds do not allow system expansion.  Westfield identified a 
proposed improvement to Spring Mill Road but has not implemented the project due to funding 
limitations. 
 
The proposed project would improve Spring Mill Road between 146th St and State Road 32. 
These improvements would increase capacity, reduce motorist delay and provide an alternative 
route to US 31.  The estimated cost of these improvements is more than $16 million. 
 
The lack of improvements to Spring Mill Road has impacted development in the area.  For 
example, development in some locations along corridor (e.g., land at 161st and Spring Mill Road) 
has been restricted because “the road infrastructure is currently inadequate to serve the existing 
study area (Westfield Community Development, 2008).”   
 
  
Transportation Improvement:  Reconstruction of Spring Mill 
Road between 146th Street and State Route 32 (176th St) 
Current Cross Section, 2 Lane 
Road with Turn Bays 
Figure E.1.1.  Proposed Transportation Improvement Cannot be Implemented with 
                        Current Transportation Funding in Westfield, Indiana  








CASE STUDY 2:  Delayed Transportation Projects Compromise 
Economic Development Opportunities 
 
Agencies:  Hendricks County, Boone County, Plainfield, Avon and Brownsburg 
 
Facility:  Ronald Reagan Parkway 
 
Situation:  A lack of funding has 
delayed completion of the Ronald 
Reagan Parkway, resulting in lost 
opportunities for economic development. 
 
Background 
Plans for what is now called the Ronald 
Reagan Parkway project were initiated 
approximately 20 years ago.  When 
completed, the 12-mile parkway will link 
Plainfield and Avon with I-70 at the 
southern end to I-74 at the northern end, 
as shown in Figure E.2.1.  The corridor 
is located just west of the Indianapolis 
International Airport, and includes rail-
accessible land located adjacent to the 
CSX railroad near Avon.  This site is one 
of the few sites in the Indianapolis area 
that is available for development and is 
accessible to an existing rail line.  Long-term, the corridor may be extended approximately 5.5 




The proposed Ronald Reagan Parkway is an important transportation link that would benefit the 
entire region.  The potential economic development potential is very strong.  For example, the 
Town of Plainfield estimated the cumulative increase in assessed value for the Six Points 
Economic Development near the Ronald Reagan Parkway at $25.96 million for 2008.   
 
Cost 
The estimated cost to complete the parkway is $120 million.  This cost increases approximately 
$6 million every year the project is delayed (Becker, 2008).  A variety of funding sources have 
been used for this project, including local funding sources such as tax increment financing 
district funding and wheel tax funding. 
  
 
Figure E.2.1. Proposed Ronald Reagan Parkway 






CASE STUDY 3:  Transportation Expenses Have Risen Significantly 
 
Agency:  Monroe County 
 
Situation:  Transportation expenses have risen significantly for cities and counties throughout 
the state.  The increase in expenses has been documented by the Monroe County Highway 
Department material bids, which have been tabulated every year for a wide variety of items 
including gasoline, guardrail, aggregate, pavement markings, corrugated metal pipe, aluminum 
structural plate, bituminous material, and bridge crew wages.  The increase in costs is illustrated 
by the sample data provided in Figure E.3.1, which documents cost increases for fuel, aluminum 
structural plate and bituminous materials.  
 
 
a)  Fuel Costs 
   
b)  Aluminum Structural Plate Costs 
   
c)  Bituminous Materials Costs 








CASE STUDY 4:  Employee Reductions to Provide Maximum Funds to Roads 
 
Agency:  Madison County 
 
Situation:  Madison County has made personnel cuts to maximize the funds available to 
maintain the 917 miles of road for which they are responsible.  Since 1995, Madison has 
eliminated 19 positions to reduce costs, as shown in Figure E.4.1.  Forty-four full time 
employees remained in 2008, approximately half of these employees are used to complete annual 
chip seal work.  Since so many employees are needed for chip seal work, there are not enough 
people to perform other important tasks.  Important tasks such as brush control, drainage 
maintenance, sign maintenance, mowing, berm and stone shoulder maintenance are all 
compromised.  
 
Aging Equipment   
Another result of reduced revenue is 
that aging equipment has not been 
replaced.  For example, sixteen 
tandems were purchased in 1997, 
and although the average mileage 
per truck is 120,000 miles, they 
remain in service.  The current 
replacement cost for these trucks is 
$2.2 million ($280,000 per year for 
a 10 year loan), funding which is 
not available.  Similarly, a rubber 
tire excavator was purchased in 
1991 for $122,700.  The 
replacement cost for this equipment 
is $250,000.   
 
Increasing Costs and Static State Revenues  
 Costs have increased significantly and transportation funding has remained relatively constant.  
Income from MVH and LRS has increased 0.5% each year for the past 10 years; this increase 
does not cover increases in expenses.  Increased expenses for Madison County include (from 
2005 to 2008):  concrete paving costs increased 67 percent, chip seal material costs increased 60 
percent, asphalt costs such as strip patch increased 50 percent, cold mix asphalt increased 40 
percent, gasoline increased 60 percent; diesel increased 70 percent, winter salt and sand costs 
increased 25 percent, and patching costs doubled.  The increasing costs and static revenues have 
made maintenance of roads difficult.  In fact, Major Moves funding was the only thing that kept 
the road program viable in recent years, and this funding source is no longer available.  In 





 Positions Eliminated 
Figure E.4.1.  Employee Reductions Help Reduce 


















CASE STUDY 5:  Funding Constraints Result in Conversion of Paved Roads to Stone 
 
Agency:  Carroll County 
 
Project:  Paved roads revert to stone due to funding constraints 
 
Situation:  In the late 1990s, the engineer and supervisors in Carroll County were able to 
upgrade over 300 miles of county road from unpaved to chip seal pavement.  However, as the 
county highway department funding decreased relative to the cost of maintaining roads, the 
highway department no longer had the resources to maintain the network of paved roads.  In 
2005, the Carroll County Highway Supervisor evaluated several options to alleviate the problems 
caused by a decrease in available funds, in terms of inflation adjusted dollars.  As a result of the 
funding limitations, many chip seal roads were in a state of disrepair.  The county had to make a 
difficult decision to either expend scarce funds for maintenance and seal roads in poor condition, 
or convert the roads back to their original aggregate surface state.  
 
Assessment indicated that 24 miles of chip seal roads on the county road system needed to be 
converted back to unpaved roads.  Although less expensive for the highway department, unpaved 
roads are less desirable to county residents, and also result in higher user costs, as compared to 
paved roads.  Drivers incur lower fuel efficiency and greater vehicle wear and tear when driving 
on unpaved roads.   
 
In 2005, five miles of the county road network were converted to stone.  In 2007, 19 additional 
miles were converted to stone.  Although not a popular decision, the conversion to unpaved 
roads reflects the fact that current funding levels do not allow all county roads to be maintained 
properly.   
 
 







CASE STUDY 6:  Inadequate Funding for Pavement Management 
 
Agency:  Boone County 
 
Facility:  Boone County Road Network 
 
Situation:  Pavement management practices preserve the road and extend its life.  The current 
funding level does not allow counties to implement good pavement management practices for the 
entire network with standard maintenance intervals. 
Pavement management 
combines the application of 
engineering practices and fiscal 
management into recommendations 
for cost-effective treatments at 
specified intervals.  The benefit of a 
pavement management system is an 
improved and stable road condition 
level at a lower unit cost per lane mile 
(National Center for Pavement 
Preservation).   
Boone County has identified a 
pavement management system to 
provide optimal use of resources and 
to assure that the transportation 
infrastructure is wisely maintained.  
The details of Boone County’s 
pavement management program are 
shown in Figure E.6.1.  This 
management program outlines 
intervals of five years for seal coat 
and 20 years for resurfacing 
activities.  Unfortunately, based on 
the current funding level, this 
pavement management program 
could be applied to only 33 of the 474 miles in Boone County, which is less than 7 percent of the 
road network.   
 Alternatively, to provide maintenance on the entire network of paved roads in Boone 
County, the sealing interval would need to be extended to 7 years and the resurfacing interval 
would need to be extended to 216 years, which is obviously significantly longer than the life a 
pavement.  
Input Values   
 Total County Road Mileage 800 miles 
 Total Paved Mileage  
                       (59 percent of all county roads) 
474 miles 
 Seal Coat Interval 





 Resurfacing Interval 





 Current Available Funding 
 Funding Required for Minor 





Costs and Production Required to  Maintain Desired Program 
 Annual Cost 5,670 $/mile/year 
 Annual Sealing Program 





 System Cost – Paving and Sealing  3,156,887 $/year 
 Total Pavement Maintenance Cost 3,206,887 $/year 
 Annual Shortfall 2,906,887 $/year 
Program Possible with given Mileage, Budget and Costs 
 Sealing Interval 





Mileage Possible with Existing Budget and Desired Program 
 Mileage 33 miles 
Figure E.6.1. Boone County’s Pavement 
Management Program for Bituminous Roads  

